Background. In the management of chronic diseases, treatment approaches have changed in recent decades. Not only are clinical outcomes assessed but also the patients' perception of their quality of life has become an important aspect. Objectives. The aim of our study was to compare the health-related quality of life (HRQoL) of children with cystic fibrosis (CF) to the HRQoL of asthmatic patients, to assess the level of agreement between parent proxy-report and child self-report and to measure the relationship between spirometry and HRQoL. Material and Methods. 172 children (mean age: 11.61 ± 2.56 years) and their parents completed the questionnaire. The Hungarian version of the Pediatric Quality of Life Inventory TM 4.0 (PedsQL TM 4.0) Generic Core Scale was used to assess HRQoL. Lung function was assessed via spirometry. Results. Significantly lower PedsQLTM scores were measured for CF patients on the psychosocial health (p < 0.05), emotional functioning (p < 0.005) and school functioning (p < 0.01) subscales and the total scale (p < 0.05) from the children's self-report. The level of child-parent agreement was fair and moderate in both patient populations [intra-class correlation coefficient range (ICC) asthma = 0.29-0.37; ICCCF = 0.39-0.59, p < 0.001]. The relationship between forced expiratory volume in 1 second (FEV1) and the physical health subscale (r = 0.49, p < 0.01) was moderate in young (8-12 years) children and also teenagers (13-18 years), with CF (r = 0.58, p < 0.05) from self-report. We found weak, non-significant correlations between FEV1 and PedsQLTM subscales in children with asthma (8-12 years) (r = -0.01-0.18, ns.). Conclusions. Children suffering from CF perceive their HRQoL as poorer than children with asthma. In asthmatic patients, it is not sufficient to evaluate clinical outcomes (FEV1); subjective HRQoL should be also estimated in the course of patient care (Adv Clin Exp Med 2015, 24, 3, 487-495).
Chronic diseases account for the majority of total disease burden both in adult and pediatric populations due to their mortality and morbidity, hence measuring quality of life is of major importance [1] [2] [3] [4] . Traditionally, clinical outcomes such as spirometry are used to assess the progress of respiratory diseases and the effectiveness of treatment but these fail to evaluate the impact the disease has on children's everyday physical, social, emotional and school functioning as well as their perception of their chronic illness. In the last decade, gaining better overall disease control has become more important than measuring the patients' health status according to only objective parameters [5] [6] [7] .
Nevertheless, disease prevalence, mortality and impact on health related quality of life (HRQoL) are different; consequently, their contribution to overall health burden is not similar [1] [2] [3] [4] . In our crosssectional, multi-center study, two chronic respiratory conditions were chosen, cystic fibrosis (CF) and bronchial asthma, each of which has a considerable effect on the patient's HRQoL; in contrast to asthma, CF is a rare, genetic disease and CF management (use of antibiotics, dornase alfa inhalation, physiotherapy and lung transplantation) adds up to higher expenditures than the medical treatment of bronchial asthma [8] [9] [10] . Monitoring quality of life and incorporating patient reported outcomes (PRO) into daily treatment strategies could ensure optimal disease management and adequate health care utilization by the patient [11] [12] [13] . In routine clinical practice there is a need for valid, reliable and easy-to-use methods to evaluate quality of life. A simple way is to use a generic quality of life instrument, such as the PedsQL TM [1, 4] . The other important issue is to what degree is it possible to rely on the child's self assessment and how adequately can caregivers assess their children's quality of life.
Our aim was to assess HRQoL with a general quality of life questionnaire, to evaluate the degree of agreement of child self-report assessment and parent proxy-report and to analyze the relation between PRO and clinical status or opinion of the healthcare professional indicated by spirometry. Inclusion criteria included confirmed diagnosis of asthma or CF, age between 8-18 years, presence of one caregiver during the measurement. Children with acute respiratory infection, co-morbidity and mental retardation or incapacity to complete the questionnaires were excluded from participation. Children and parents completed the questionnaires simultaneously and separately.
Material and Methods

Participants and Settings
One hundred ninety children were asked to participate in our study. Of these 8 (4.21%) had acute respiratory infection during the study, 4 (2.11%) patients suffered from other chronic illnesses (juvenile chronic arthritis, hydronephrosis, hypertonia, disorder of consciousness), 6 (3.16%) parents did not complete the HRQoL questionnaires. A total of 172 (90.53%) children with a confirmed diagnosis of CF or asthma were included for the final analysis.
Spirometry
Forced vital capacity (FVC), forced expiratory volume in 1 s (FEV 1 ) and forced expiratory flow at 25-75% of forced vital capacity (FEF 25-75% ) were measured, all expressed as the percentage of the best predicted value based on gender, age and height.
HRQoL
This was assessed with the Hungarian version of the Pediatric Quality of Life Inventory TM v. 4.0 (PedsQL TM 4.0) Generic Core Scale. PedsQL TM Generic Core Scale is a widely used generic HRQoL instrument for a range of children and teenagers from 2 to 18 years of age [1, [14] [15] .
The PedsQL TM 4.0 Generic Core Scale consists of an overall HRQoL score, the 23-item total scale score; an 8-item physical health subscale and a 15-item psychosocial health subscale. The psychosocial health subscale is composed of a 5-item emotional functioning subscale, a 5-item social functioning subscale and a 5-item school functioning subscale.
The PedsQL TM 4.0 Generic Core Scale is comprised of both a child self-report and parent proxyreport format. We used the child self-report (8-12, 13-18 years) and parent proxy-report (8-12, 13-18 years) versions. The questions refer to the past month [16] [17] [18] .
The minimal clinically meaningful difference is a 4.4 total score change for child self-report and a 4.5 total score change for parent proxy--report [19] .
Consent and Ethics Approval
Written informed consent was obtained from all parents and of patients over 14 years of age who agreed to participate in our study. The study has been approved by the Semmelweis University Regional and Institutional Committee of Science and Research Ethics (118/2010).
Our survey was performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki.
Statistical Analyses
Descriptive statistics (means, standard deviations and frequencies) were used to characterize the demographic variables, spirometry and scale scores for PedsQL TM . Pearson's correlation coefficient (r) was used to observe the strength of the relationships. Differences between the 2 patient groups were tested using the Pearson chi-square test for categorical variables and the Mann-Whitney U test for continuous variables.
The significance level considered was p ≤ 0.05. Correlation coefficients (r) are defined as weak, if r < 0.3, moderate if r = 0.3-0.7 and strong if r > 0.7 [20] .
The agreement between child self-and parent proxy-report on the PedsQL TM 4.0 was assessed using intra-class correlation coefficients (ICC). ICC ≥ 0.80 is usually taken as evidence that a scale is highly reliable between the rates [21] . ICC can be interpreted as follows: ≤ 0.40 indicates poor agreement; 0.41-0.6 indicates moderate agreement; 0.61-0.8 indicates good agreement and ≥ 0.81 indicates excellent agreement [22] .
PedsQL TM scores were analyzed across two age groups (children 8-12 years and teenagers 13-18 years) using ANOVA.
Statistical analyses were performed using Statistical Package for the Social Sciences for Windows v. 15.0 (SPSS 15.0).
Results
Sample Characteristics
One hundred seventy two children and their parents joined our study. The mean age of the patients was 11.6 + 2.56 years (range: 8.0-18.0 years), 54.7 % were male. 78.9% of the parents were mothers, the parents' mean age was 38.9 + 6.02 years (range: 26.0-62.0 years). The response rate was over 97%.
The characteristics of the children and their parents are summarized in Table 1 . Significant differences were found between the two disease groups in gender, FVC, FEV 1 and FEF 25-75% values. A significantly higher proportion of patients (40.5% vs. 18.3%) were hospitalized with cystic fibrosis (p ≤ 0.005). We observed more frequent passive smoking among asthmatic patients than in the CF patient group (29.2% vs. 10.3%, p < 0.05). Parents' educational level was similar in the 2 patient groups (Table 1) . Table 2 presents mean PedsQL TM scores. We found significantly lower total PedsQL TM scores in all domains except physical and social functioning in CF children compared to asthma with the child self-report perspective and the measured difference was clinically significant. In the case of the parent proxy-report, we could not detect any significant differences between the two patient groups.
Comparison of PedsQL TM Scores of the Different Patient Groups
Internal consistency coefficients for each domain were calculated using the Cronbach α. The reliability coefficients ranged from r = 0.88 to 0.93 (Table 2) .
Comparing the HRQoL of asthmatic and CF patients in age groups with child self-report, as shown in Table 3 ; in our young (8-12 years) patients we observed a significantly lower score only on the school functioning subscale among CF patients (p < 0.01). In teenagers (13-18 years), significant differences were detected between PedsQL TM psychosocial health (p < 0.05), emotional functioning (p < 0.05) and total scale did not (p < 0.05). The results presented in Table 3 did not show any signifcant differences for the parent proxy-report in both age groups across disease groups.
Parent-Child Agreement
Intra-class correlation coefficients (ICC) between the child self-report and parent proxy-report are presented in Table 4 . A significant agreement between dyads (proxy and child self-report) was observed across all scales (p < 0.001). The level of agreement between child self-and proxy-report was poor in the case of asthma (ICCasthma = 0.29-0.37) and was moderate in CF patient (ICCCF = 0.39-0.59).
Correlation Between PedsQL TM Child Self-Report and Spirometry
To evaluate the clinical utility of the PedsQL TM , correlations were calculated between the scores of the PedsQL TM and spirometry parameters (FVC, FEV 1 and FEF 25-75%), correlation rates are summarized in Table 5 . In the case of CF, we found mainly moderate correlations between the HRQoL data and spirometry. In the case of asthma, interestingly, we found negative weak correlations in our younger patients between FEF 25-75% and the psychosocial health subscale (r = -0.26, p < 0.05), the emotional functioning subscale (r = -0.23, p < 0.05), the school functioning (r = -0.32, p < 0.01), the total scale score (r = -0.23, p < 0.05); between the school functioning subscale and FEV 1 (r = -0.26, p < 0.05). In the case of the parent proxy-report, significant correlations were found only between the CF patients' physical score and FVC (r = 0.58), FEV 1 (r = 0.54) and FEF 25-75% Mann-Whitney U test. * significance level at p < 0.05 compared to healthy controls. ** significance level at p < 0.01 compared to healthy controls. *** significance level at p < 0.001 compared to healthy controls. All correlations are significant at the p < 0.001 level. (r = 0.43) and between the total score and spirometry parameters.
In our teenagers (13-18 years), we found significant relationships only in CF, which was moderate between the physical health subscale and FEV 1 (r = 0.58, p < 0.05) and FEF 25-75% (r = 0.70, p < 0.05) by the child self-report.
Hungarian healthy controls' general PedsQL TM data was previously assessed by Berkes et al. The data is summarized in Table 3 [23] .
Discussion
HRQoL deterioration compared to the general population of the two chronic diseases was evaluated, both with child self-assessment and parent proxy-report. In pediatric conditions it is widely discussed whether to ask the patient himor herself or rather the caregiver, in order to be able to evaluate disease progress and HRQoL [24] [25] [26] .
Our results demonstrate that both asthma and CF have a substantial impact on the child's HRQoL. As expected, patients with CF perceive their HRQoL as poorer on psychosocial health, and expressively on the emotional functioning and school functioning subscales and on the total scale score, than children with asthma assessed with the child self-report.
In the 8-12 year-old age group, HRQoL is deteriorated mainly on the school functioning subscale in patients with CF. In the older age group, teenagers (13-18 years) suffering from CF, life with significantly poorer HRQoL regarding all psychosocial subscales (except school functioning and social functioning) and the total scale of the PedsQL TM than teenagers with asthma measured by child selfreport. This could be explained by the phenomenon that younger children do not completely understand their illness yet, but teenagers do realize the essence of their disease. Teenagers with CF favor their healthy friends, so they would like to live a sterling life but they need to recognize that they have limitations on account of their physical condition, their lung function, and they also have to care about their daily obligatory inhalation therapy. None of these impact on asthmatic teenagers; it is well documented in the literature that children with CF usually spend more time on their treatment [27] [28] . Children suffering from asthma can live roughly normal lives if their asthma is well controlled. They could only face some limitations on physical functioning, and with physical education. Their HRQoL may deteriorate if they have an exacerbation but not permanently on a day to day basis, in contrast to CF, which is a progressive disease with a continually decreasing lung function and physical condition.
Measuring HRQoL with parent proxy-report in both age groups (8-12 and 13-18 years), we could not find any statistically or clinically significant differences. In a previous publication, the age of the child was identified as a factor affecting the level of parent-child agreement, healthy children of an older age have the ambition to declare autonomy and so cause higher disagreement between parents and children [24, 29] . Nevertheless, parents, who are outsiders, have just some impressions of how is it to live with a chronic respiratory disease in childhood. From an external viewpoint, an exacerbation in asthma could be frightening and parents might consequently underestimate their child's HRQoL. Caregivers of CF patients, who know better the progress of their child's illness, have a better understanding of their child's limitations and they are used to this condition; hence they are more likely to overestimate their child's HRQoL. This might be the reason why parents of asthmatic children perceive their child's HRQoL similarly to the way CF patients' parents do. Previous publications have highlighted the importance of regular communication directly to the children and adolescents about their illness and the fact that caregivers cannot completely reflect the self-estimation of their child's HRQoL [2, [24] [25] [26] . On the other hand, if parents are selfconfident regarding the management of their children's disease, besides leading to improved QoL of the child, at the same time it could result in more rational health care utilization as well.
Concerning the agreement of the patient reported outcomes and the clinical outcomes, our results suggest a generally weak correlation between spirometry and HRQoL in children with asthma.
The weak, negative correlations observed between spirometry and PedsQL TM scores in asthmatic children are interesting since clinicians assess their patients' health status mainly according to spirometry in routine care. Our survey highlighted that decreased lung function could bring on poorer HRQoL of CF patients; a non-linear relationship was found between asthma patient's HRQoL and spirometry. Clinicians could not estimate which domain of HRQoL is deteriorated in patients with asthma on the basis of the spirometry.
In contrast to asthma, in CF we measured moderate correlations between physical health and spirometry parameters in both age groups from the child self-report. Therefore in the course of asthma care it is difficult to conclude how the patient is feeling only based on spirometry. As our results show, a child having good lung function could live with a poor HRQoL or vice versa. Hence clinicians should assess both lung function and quality of life, estimating their patients' objective and subjective parameters together.
It is known that children with asthma might live with poor HRQoL even if they have good lung function. Since they are stigmatized or because they are afraid of exacerbations, using reliever medications in public could be a sticky affair. Our discrepant associations were similar to the observations of Juniper et al. in pediatric asthma [3] . Another study identified the impact of asthma on daily life as a stressor, which could increase emotional problems for children with asthma [30] . CF patients experience severe limitations day by day. If they have a better period without exacerbations, their lung function improves, having a direct positive impact on their HRQoL.
We found significant differences between healthy children's quality of life and the HRQoL of our patients. An interesting discrepancy was found between the HRQoL scores of children with asthma and the PedsQL TM scores of healthy children. In the 8-12-year old age group, asthmatics perceived their HRQoL better than healthy children in the emotional functioning domain assessed with the child self-report in contrast to the parent proxy-report. In the 13-18-year old age group, according to child self-report, almost every aspect of the psychosocial domain was assessed with higher scores by children with asthma than healthy children. In CF we could not find this kind of difference. These aspects reflect that measuring HRQoL could be quite complex and different in childhood than in adulthood. Another explanation could be that children with asthma were excluded from our study if they had an exacerbation in the period of measuring. Therefore patients whose asthma was well-controlled took part in our survey and their HRQoL was quite better than healthy children's because they could compare their life with exacerbation or without. Healthy children could not imagine how much worse their life might be if they had to live with a chronic disease.
It is also important to determine who is adequate to perceive the child's HRQoL in the different chronic diseases with different characteristics. As our results suggest, not only the chronological age and the domain type of the questionnaire have an effect on the agreement between children's and parents' reports, but it also depends on the type of the disease.
Our study had some limitations. This was not a nationwide study, only a multicenter one. Our results from this cross-sectional study were not sufficient to highlight the importance of longitudinal, follow up measures.
In conclusion, PedsQL TM is a useful instrument, it provides a better understanding of the aspects of the HRQoL of both asthma and CF and so it may help in treatment optimization collectively with the clinical parameters. In CF caregivers and the children assessed, the child's HRQoL was very similar, independently from the age, so clinicians could ask either the child or the caregivers, whereas in asthma it is not enough to assess HRQoL only from the child's perspective, since children could not perceive their HRQoL realistically in contrast to the caregivers'. Irrespective of the age group, in the course of holistic asthma care, not only respect of the clinical status is essential but also the HRQoL by parent proxy-report.
